Objective: To study dietary lipid intake and plasma lipid pro®le of the Hong Kong Chinese population as part of a territory wide survey on cardiovascular risk factors. Design: Randomised age and sex strati®ed survey. Subjects: 1010 subjects aged 25±74 y (500 men, 510 women). Measurements: A food frequency method with food tables compiled for Hong Kong was used for nutrient quantitation, while a separate questionnaire was used to examine dietary practices. Plasma lipid pro®le was estimated using standard laboratory methods. Results: Total calorie, fat, saturated fatty acid (SFA), poly-and mono-unsaturated fatty acid (PUFA and MUFA), and cholesterol intake were higher in men; however when adjusted for calorie intake no difference was observed. Men had lower intake of PUFA as percentage of total energy and a higher Hegsted Score compared with women. Subjects consuming beans twice or more per week had lower total cholesterol and LDL-cholesterol concentrations. Overall, the population dietary intake was close to the ideal for cardiovascular health: percentage fat not greater than 30% of the total calorie intake, saturated fat intake not greater than 10% of calories, and cholesterol less than 180 mg/1000 Kcal. Conclusion: The dietary pattern for Hong Kong Chinese appear to be satisfactory with respect to cardiovascular health.
Introduction
The incidence and mortality from coronary heart disease in Hong Kong Chinese is one-eighth to one-quarter of that in Caucasian populations (Woo & Donnan, 1989; Department of Health, 1994) , the disease presenting in a much older age group (Lo et al, 1995) . Dietary habits are different between Chinese and Caucasians, and the relationship between dietary factors and coronary heart disease has been well documented in Caucasian populations (Gurr, 1992) . Although dietary information in Hong Kong Chinese children (Leung et al, 1994) and the elderly (Ho et al, 1988 ) is available, the dietary lipid intake of the population as a whole has not been documented and the relationship between intake and dietary practices and plasma lipid pro®le has not been examined. Such information will be of interest in contributing to the understanding of the differences in disease prevalence between different ethnic and cultural groups. It will also provide information based on which public health policies regarding dietary practices may be formulated. A dietary survey was carried out in a random sample of the Hong Kong Chinese population, strati®ed for age and sex, together with blood sampling, in order to address this issue.
Subjects and methods
The dietary survey was conducted as part of a territory wide cardiovascular risk factor study in Hong Kong. Subjects were contacted by random telephone survey, and invited to one of the hospitals for physical examination and blood tests. Dietary assessment was carried out consecutively on those who attended until more than 100 subjects in each 10 y age and sex groups from 34 to 55 y were recruited. The response rate for telephone interview was approximately 70%, and of those approximately 40% attended for blood tests and anthropometric measurements. A subset of 1010 consecutive attendees had the dietary interview. The attendees closely matched the overall Hong Kong population. No signi®cant differences in physical or laboratory parameters were noted between subjects from the three geographical regions (Hong Kong Island, Kowloon, and New Territories) and between those who received the dietary assessment and those who did not. The overall cardiovascular risk factor study included 2900 attendees aged 25±74 y of whom 1010 underwent dietary assessment.
Dietary assessment was carried out using a food frequency questionnaire consisting of items in the following seven categories: Bread/pasta/rice (16 items); vegetables (63 items); fruits (26 items); meat (39 items)/®sh (31 items)/eggs (5 items); beverages (37 items); dimsum/ snacks (39 items); soups (10 items); and oil/salt/sauces. Items chosen were those most frequently consumed, based on previous local surveys, and overlapped with some items of the questionnaire used in the Australian Chinese Dietary Survey (Hsu-Hage & Wahlqvist, 1992) . Wherever possible, subjects were told prior to the visit that a survey on a week's diet would be carried out and were advised to record brie¯y at home to help the interview. On the day of the interview, each subject was asked to complete the questionnaire; the food item, the size of each portion, the frequency of consumption on a daily and weekly basis. Portion size was explained to subjects using a catalogue of pictures of individual food portions developed by one of the authors (SSFL). Data were crossed checked by examining the dietary pattern (for example, if meals were skipped) to see if it corresponded to the number of times staple foods such as rice or noodles were consumed over a one week period. The amount of cooking oil was estimated according to the method of preparing different foods: 0.2 tablespoon for steaming ®sh or stir frying half a portion of vegetables, and 1 tablespoon for stir frying one portion of vegetables or one portion of meat. Quantitation of dietary lipids was carried out using food tables for Hong Kong were compiled from McCance and Widdowson (Holland et al, 1992) , and two food tables used in China published by Zhongshan University (Tsang & Fung, 1991) and the Institute of Health of the Chinese Medical Science Institute (1992). Only crude ®bre intake instead of soluble ®bre could be quantitated, since many vegetables are not found in English food tables and only appear in the Chinese tables, which provide crude ®bre content.
Dietary practice was assessed using a questionnaire from the Singapore dietary survey of 1993 (Food and Nutrition Department, 1994) . This consisted of information regarding place of taking meals, types of cooking oil used, types of fat spread on bread, avoidance of fat in meats or skin from poultry, types of milk used, frequency of consumption of eggs and deep fried foods.
The Hegsted Score, which takes into account lipidrelated components of the diet known to affect total blood cholesterol, was also calculated for men and women according to the formula (Graves et al, 1993):
A higher score corresponds with a greater cholesterolraising effect of the diet.
Fasting blood was collected for full lipid pro®le. Cholesterol concentration was estimated on the Hitachi 717 analyser using the cholesterol oxidase method (CV 2.9% at 3.3 mmol/L and 2.5% at 7.0 mmol/L), and triglycerides by the same instrument using the lipase/glycerol kinase method (CV 3.3% at 0.63 mmol/L). HDL-cholesterol was measured on the Hitachi 717 analyser after precipitation of VLDL and LDL by polyethylene glycol PEG 6000 (CV 4.2% at 1.64 mmol/L). LDL-cholesterol was calculated by the Friedewald Equation (Friedewald et al, 1972) provided that total triglycerides did not exceed 4.0 mmol/L. The plasma apo(a) con-centration was assayed using an immunoradiometric assay (IRMA, Mercadia apo(a) RIA kit, Uppsala, Sweden, previously known as Pharmacia apo(a) RIA). The method has an average interassay variation of 3±5%.
Mean nutrient intake values between men and women were compared using one way ANOVA. Students t-test was used to compare mean serum lipid values between men and women, and ANOVA to examine age-related changes in serum lipid pro®le. The effect of frequency of consumption of three food categories (soya products, beans, and green tea) on mean concentration of plasma lipids was examined using MANOVA adjusted for age and sex. Since the distribution of apolipoprotein(a) is skewed, the log transformed values were used in analysis. The effect of various types of dietary practices on lipid pro®le was also examined using MANOVA adjusting for age and sex.
Results
The age and sex distribution of subjects is shown in Table  1 . Mean total calorie, fat, saturated fatty acid (SFA), polyunsaturated and monounsaturated fatty acids (PUFA and MUFA) and cholesterol intake were higher in men; however the fat percentage and nutrient density values were the same ( Table 2 ). The Hegsted Score was signi®cantly higher for men. The serum lipid pro®le is shown in Table 3 , by sex and ten year age groups. Mean cholesterol, triglyceride, LDL-cholesterol, and apolipoprotein B concentrations are higher, and HDL-cholesterol and apolipoprotein A-I lower in men compared with women. There is also an age-related rise in mean cholesterol, triglyceride, LDLcholesterol, apolipoprotein A-I and B concentrations. Neither the frequency of consumption of soyabean products nor frequency of green tea consumption per week affected plasma lipid concentrations (Table 4) . Those consuming beans twice or more per week had lower total cholesterol and LDL-cholesterol concentrations. No association was found between plasma lipid pro®le and types of cooking oil used, types of fat spread on bread, types of milk consumed, avoidance of fat in meats or skin from poultry, frequency of consumption of eggs and deep fried foods, and place of taking meals after adjusting for age. 
Discussion
The relationship between diet and coronary heart disease in Caucasian populations has been extensively reviewed (Gurr, 1992) . Population dietary modi®cation programmes have taken place among Caucasian populations such as in the USA and Australia. The National Cholesterol Education Program (NCEP) in the USA has been well established, and the results of public health programmes are monitored by the National Heart, Lung and Blood Institute. Thus declining cholesterol levels between 1976 and 1991 have been attributed to the success of these public health programmes (Graves et al, 1993; Of®ce of Prevention, Education, and Control of the National Heart, Lung and Blood Institute, 1993). The lower mortality rates of coronary heart disease in Hong Kong Chinese may be expected to be partly a result of a diet more favorable towards cardiovascular health. Features of such a diet include percentage fat 30% of the total calorie intake, saturated fat intakè 10% of calories, and cholesterol`180 mg/1000 Kcal (Blankenhorn & Hodis, 1993; The International Lipid Information Bureau, 1995) . Frequent consumption of certain food groups may also have a favorable effect. For example, consumption of soyprotein is associated with a decrease in concentrations of total cholesterol, LDL cholesterol and triglycerides (Anderson et al, 1995) . Dietary ®bre has also been shown to have a lipid lowering effect, including that from legumes as well as sources of soluble ®bre (Truswell, 1995) . Consumption of green tea has also been shown to have a lipid lowering effect in animal studies (Chen, 1994) . Therefore it would be of interest to document the nutrient quantities and frequency of consumption of food groups in this population with a low incidence of coronary heart disease compared with Caucasians, and to relate dietary lipid intake with plasma lipid pro®le.
Compared with women, men have higher fat, cholesterol, SFA and MUFA intake; however there is no signi®cant difference when total energy intake is adjusted for. The intake of PUFA as percentage of total energy is lower in men. The Hegsted Score is higher in men, suggesting that the diet in men tends to have a greater cholesterolraising effect. In Hong Kong, as in other countries, coronary heart disease mortality is higher in men (Department of Health, 1994) . Although dietary factors may contribute to this difference, the magnitude of this contribution is uncertain since other factors are involved, for example higher prevalence of smoking in men; protective effect of oestrogens in women.
Frequent consumption of beans appears to be associated with a more favorable lipid pro®le, and this ®nding is compatible with published observations (Truswell, 1995) . Although controlled trials showed a bene®cial effect of soy protein intake on serum lipids, the average quantity of soy protein in those studies was high and such quantities are unlikely to be achieved in the usual Chinese diet, although strict vegetarians may consume such quantities. In this study only 0.8% of the subject were strict vegetarians, and therefore it is not surprising that no association was found between frequency of consumption of soya bean products and lipid pro®le. However, in a separate study of elderly Chinese vegetarians whose main source of dietary protein was from soya bean products, the serum total cholesterol concentrations were lower in vegetarians compared with omnivore subjects of a comparable age group (Woo et al, in press ). There are anecdotal reports that green t-test comparing mean values between sex within the same age group; ANOVA Test comparing mean values between different age groups for the same sex.
*P 0.05; **P 0.01; ***P 0.001.
tea may have an effect on lipid pro®le; this has only been documented in animals (Chen, 1994) . However, frequency of consumption of green tea did not have any effect on plasma lipid pro®le in this study. Other dietary practices often promoted with regard to cardiovascular health such as use of low fat milk, avoiding fat in foods, use of different cooking oil types etc did not have any effect on plasma lipid pro®le. In the Hong Kong Chinese population, the mean fat percentage intake (29%), percentage of saturated fatty acid as percentage of total energy (8%) and cholesterol intake (men 399 mg, women 285 mg) are close to the recommended values for cardiovascular health of 10% and 300 mg respectively (The International Lipid Information Bureau, 1995). However, authorities would need to monitor the trend of dietary intake with time, as there is a suggestion that increasing popularity of Western type diet may result in intake patterns similar to Caucasians, particularly among the younger generation. It has been shown that dietary advice given in different formats are equally effective in in¯uencing serum lipid pro®le (Neil et al, 1995) . Therefore public health authorities should have the means to in¯uence population dietary patterns and take appropriate action according to results of periodic dietary surveys.
The currently low incidence of coronary heart disease in the Hong Kong Chinese population compared with Caucasian populations may be attributed to the local dietary pattern. However, inspite of a less atherogenic diet, the serum lipid pro®le in this concentration has been found to be similar to that in Caucasians in USA (Lau et al 1993; Woo & Lau, 1990) , although the mean cholesterol concentration is lower than values for the UK population. Therefore, the different dietary pattern may not be a major factor in explaining the different rates of coronary heart disease. The presence of protective factors, whether genetic or environmental, is suggested. For example it has been observed that endothelial dysfunction in response to smoking or hypercholesterolaemia is much less among Chinese compared with Caucasians (Woo et al, 1996) . Ethnic differences in coagulation factors may also be a factor. Fibrinogen levels in Japanese are lower than in Caucasians (Iso et al, 1993) and the same appears to be the case in Hong Kong Chinese (EDJ, unpublished observations). In the German PROCAM Study individuals with low ®brinogen levels developed less coronary heart disease at follow up even if their LDL cholesterol concentrations were high (Heinrich et al, 1994) . Thus low ®brinogen levels are a possible protective factor in the local population. On the otherhand randomised trials in Western countries have shown clearly that lowering dietary saturated fat reduces LDL and total cholesterol, and that lowering LDL and total cholesterol by diet or drugs, reduces coronary heart disease. Experiments in other primates have shown the same. Therefore future surveys of diet and risk factors will be important in Hong Kong in monitoring the relationship between changing dietary patterns and other risk factors, and changing prevalence of coronary heart disease.
